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Occurrence of vascular IgA deposits in clinically normal skin of
patients with renal disease. Skin and kidney biopsies were per-
formed on 262 patients with various nephropathies. In 45 skin
biopsy specimens finely granular deposits of predominantly IgA
and late-acting complement factors were detected in the walls of
superficial capillaries, sometimes concomitantly with 1gM, IgG, C4
or a combination of these proteins. Twelve of the 45 patients
presented with anaphylactoid purpura and the majority of the
other 33 patients had either recurrent macroscopic or micro-
scopic hematuria. The renal lesions in 32 of these 45 patients
consisted of focal segmental intracapillary proliferation. In 35 the
kidney biopsy specimen showed mesangial deposits of IgA; in one
ease igA was deposited along the glomerular basement membrane.
In only three of the remaining 217 patients without cutaneous IgA
deposits were typical mesangial IgA deposits found. The1 close
corrçlation between IgA deposits in cutaneous vessels and focal
segmental intracapillary proliferation with mesangial IgA deposits
suggests that immunofluorescence examination of skin biopsy
specimens could prove of diagnostic value. The results provide
additional evidence for a close pathogenic relationship between
IgA-associated glomerulonephritis and anaphylactoid purpura.
Dépôts vasculaires d'IgA dans Ia peau, cliniquement normale, de
malades atteints d'affections rénales. Des biopsies de peau et de rein
ont ét6 faites a 262 malades atteints de diverses néphropathies.
Dans 45 biopsies de peau ii a été trouve, dans les parois des capil-
laires superficiels, des depots finement granulaires ou prédominent
l'IgA et les facteurs du complement avec Ia presence, parfois,
d'IgM, d'IgG, de C4 0U de l'association de ces protéines. Douze
parmi ces 45 malades avaient un purpura anaphylactoide et Ia
majorité des 33 autres avaient soit des hématuries macroscopiques
récidivantes soit une hCmaturie microscopique. Les lesions rénales,
chez 32 de ces 45 malades, consistaient en one proliferation intra-
capillaire focale segmentaire. Chez 35 malades existaient des
depOts mésangiaux d'IgA avec, one fois, de l'IgA déposée Ic long
de Ia membrane basale. C'est seulement chez trois malades parmi
les 217 qui n'avaient pas de dépôts d'IgA cutanés que Ion a trouvé
des depOts mésangiaux d'IgA. La correlation étroite entre les
depOts d'lgA dans les vaisseaux cutanés, d'une part, et Ia pro-
lifération intracapillaire focale segmentaire avec depOts mésangiaux
d'IgA, d'autre part, suggère que l'examen en immunofluorescence
des biopsies cutanées peut avoir un intérCt diagnostic. Ces résultats
apportent un argument supplémentaire en faveur d'une relation
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pathogenique étroite entre Ia glomerulonephrite avec dépôts d'IgA
et Ic purpura anaphylactolde.
In 262 patients (79 children and 183 adults) with
various nephropathies in whom a kidney biopsy was
performed, skin biopsy specimens were examined by
means of the immunofluorescence (IF) technique. In
45 cases granular deposits of predominantly IgA
and late-acting complement factors were observed in
the walls of superficial cutaneous capillaries. Similar
deposits were present in the glomerular mesangium
of most of these patients. The clinical picture was
generally consistent with the diagnosis of anaphylac-
toid purpura or "benign hematuria", and focal gb-
merubonephritis (GN) was the predominant histo-
logic finding. The clinicopathologic correlations of
these patients are discussed in the present report.
Methods
S'kin biopsy specimens taken from clinically nor-
mal parts of the extensor surface of the forearm of
262 patients with various nephropathies were placed
in a small plastic container and immediately sub-
merged in liquid nitrogen.
Renal tissue of the patients was obtained by per-
cutaneous or open biopsy. Tissue specimens for IF
purposes were embedded and treated according to
the method described by Feltkamp-Vroom and
Boode [1].
The cutaneous and renal tissues were cut in a
cryostat and stained according to the indirect IF tech-
nique. The sections were stained with rabbit antisera
to human IgG, IgA, 1gM, Clq, C3 fragments and CS,
and a FITC-labelled horse anti-rabbit globulin se-
rum. A number of renal biopsy specimens was exam-
ined only for the presence of the immoglobulins and a
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serum directed against C4+C3c+C3d(C4,3), or Clq
and C3c. All reagents were obtained from the Central
Laboratory of the Netherland's Red Cross Blood
Transfusion Service (Amsterdam).
The specificity of the antisera directed against the
immunoglobulins was verified by means of immuno-
electrophoresis, Ouchterlony-tests, IF of monoclonal
plasma cells and hemagglutination tests with eryth-
rocytes coated with the respective immunoglobulins.
Analysis by means of immuno-electrophoresis of the
various antisera directed against the complement fac-
tors yielded a characteristic, single line of precipi-
tation. The anti-C4,3 serum was found to be also
"specific" when tested by hemagglutination pro-
cedures.
Inhibition in the indirect IF procedures with anti-
IgG, anti-IgA and anti-IgM was performed by stain-
ing alternate sections with conjugated anti-IgG, anti-
IgA and anti-IgM (Behringwerke A.G., Marburg-
Lahn). The staining was preceded by treatment of the
sections with the corresponding unlabelled antisera.
Inhibition of the indirect staining with anti-IgA was
also performed by absorbing this antiserum with an
excess of isolated IgA (a gift from N.A,J. Mul, PhD,
Laboratory of Immunochemistry, Department of In-
ternal Medicine, University Hospital, Utrecht). Un-
der these conditions complete or virtually complete
inhibition was achieved. We did not have purified
complement factors at our disposal which could ab-
sorb the various antisera against complement factors
and fragments.
The IF-stained sections were examined by means
of a microscope (Leitz Orthoplan) equipped with a
Xenon arc (XBO, 75W) for epi-illumination. For
"narrow band" excitation with blue light of long
wavelength (470 to 490 nm), we used a double band
interference filter (TAL 480); the vertical illuminator
(Leitz) was used in position 3, in which position an
interference dividing plate (XH495, with 50% trans-
mittance and 50% reflection at 495 nm) and a barrier
filter (K495) were placed in the light path [2]. A K515
or K530 filter was employed as extra-barrier filter.
Light microscopy of renal biopsy specimens was
performed on sections of 2 to 4t from paraffin-em-
bedded specimens fixed in Bouin's solution; the stains
used were hematoxylin-eosin, PAS, and periodic acid
methenamine silver with various counterstains.
Terminology. Representative renal biopsy speci-
mens (containing more than ten glomeruli) which
showed inflammatory lesions of all glomeruli present
are specified as diffuse GN. Focal refers to cases in
which a restricted number of the glomeruli present in
the specimen appeared to be affected. Proliferative
changes mainly confined to glomerular mesangial
and/or endothelial cells are called intracapillary; a
marked increase of glomerular and capsular epithe-
ha! cells filling the capsular space is designated as
extracapillary proliferation. Abnormalities limited to
only part of a glomerulus are indicated as segmental
lesions.
Results
Immunofluorescence study of skin biopsy specimens.
IF study of the skin biopsy specimens showed gran-
ular deposits, localized in the walls of the superficial
capillaries, with IgA as the main immunoglobulin in
45 of the 262 patients in whom skin biopsies were
performed (Fig. 1). The intensity of the capillary
IF varied considerably in different sections. Gran-
ular deposits of IgG and 1gM were observed con-
comitantly at the same sites in 12 and 23 specimens,
respectively. (In this respect it is noteworthy that
granular deposits of 1gM can be regularly found in
capillary walls in the skin of healthy individuals [3].)
Fig. 1. Granular deposits of IgA in the wall of a superficial cutaneous
capillary (X950). E = epidermis; arrows indicate the region of the
epidermal basement zone.
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Clq was not detectable in the deposits while C4 was
present in six cases (only together with IgG or 1gM or
both). With the anti-C4,3 serum granular deposits
were demonstrable in all 45 biopsy specimens; C3c
was encountered in 44 cases (Fig. 2). No specific IF
abnormalities were observed in the skin of the re-
maining group of 196 patients.
Clinical manifestations in the patients with cu-
taneous deposits of predominantly IgA. Twelve of the
45 patients with IgA deposits in the skin (Table 1)
presented a clinical picture of anaphylactoidpurpura.
This group consisted of five children (one girl and
four boys) and seven adults (three women and four
men). Hematuria was present in all patients but one
(Table 2). Proteinuria in varying degrees of severity
was in evidence in the majority of cases. The 24-hr
creatinine clearance was below 90 ml/min/l.73 m2 in
six cases (Table 2).
The remaining 33 patients of the group had only
renal manifestations at the time of biopsy. The fre-
quency of vascular granular deposits of various se-
rum factors in the skin is given in Table 1. This group
consisted of five children (four boys and one girl) and
28 adults (20 men and eight women). All patients but
one appeared to suffer from hematuria (Table 2):
Recurrent macroscopic hematuria was present in 13
patients, and microscopic hematuria in 19.
Of these patients one, a man born in 1907, had
episodes of recurrent hematuria in 1910, 1931 and
1969. The kidney and skin biopsies were taken in
Fig. 2. Granular deposits of C3c in the walls of two superficial
cutaneous capillaries (X540). Some elastic fibers exhibit smudgy
autofluorescence.
Table 1. Serum factors in cutaneous capillary walls
Anaphylactoid
purpura
(12 patients)
Remaining group with
cutaneous IgA deposits
(33 patients)
1gA 12 33
IgG 7 5
1gM 5 18
Clq 0 0
C4 3 3
C4,3 12 33
C3c 12 32
C5 11 15
1974 when he presented with an acute Goodpasture's
syndrome which proved fatal.
Proteinuria of more than 1 g/day was found in
eight of 33 patients, while the urine of the remaining
patients of this group contained less than 1 g or no
protein at all. Five patients had some degree of hy-
pertension (blood pressure >140/90 mm Hg). A de-
creased creatinine clearance was demonstrated in ten
patients (Table 2). One of the 33 patients not present-
ing with anaphylactoid purpura had had an episode
of anaphylactoid purpura six years previously. At the
time of the biopsy, the only abnormal findings were
microscopic hematuria and proteinuria of less than 1
g/day. Two other patients had had abdominal pains
prior to the renal manifestations.
The clinical picture of one patient was entirely
different from the other patients of the group. This
patient developed an acute tubular necrosis during an
acute febrile illness.
Light microscopy of the renal biopsy specimens. a)
Anaphylactoid purpura. Focal segmental intracapil-
lary proliferation was observed in nine of the 12
patients. Diffuse intracapillary and extracapillary
proliferation was found in one case. Two biopsy spec-
Table 2. Some clinical features of the 4
deposits in the skin (at the time
5 patients with IgA
of biopsy)
Anaphylactoid
Remaining group
with cutaneous
purpura lgA deposits
(12 patients) (33 patients)
Hematuria
Macroscopic 4 13
Microscopic 7 19
Absent 1 1
Proteinuria
Absent or less
than I g/day 9 25
More than 1 g/day 3 8
Nephrotic syndrome 2 0
Creatinine clearance
Normal (> 90
ml/min/l.73 m2) 6 23
30-90 ml/min/l.73 m2 2 6
<30ml/min/l.73m2 4 4
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imens did not show any glomerular abnormalities
(Table 3).
b) Remaining group of 33 patients with IgA depos-
its in the skin. Focal segmental intracapillary pro-
liferation was found in 23 specimens. Diffuse intra-
capillary proliferation was present in two specimens
(Table 4). In one case of the group intra- and ex-
tracapillary proliferation was in evidence. No gb-
merular abnormalities could be detected in six biopsy
specimens and one presented a picture of tubular
necrosis. In three patients with hypertension and
focal GN, glomerular sclerosis was also present (Ta-
ble 4).
c) Two hundred seventeen patients without cutaneous
IgA deposits. The histopathologic diagnosis of the
remaining group of 217 patients without the typical
IgA deposits is listed in Table 5.
Immunofluorescence of renal biopsy specimens. The
IF findings in the renal biopsy specimens of the 12
patients with anaphylactoid purpura are set out in
Table 3 and those for the other patients in Table 4.
The frequency of the various immunoglobulins and
complement factors and fragments in the kidney
biopsies is set out in Table 6.
Lastly it should be mentioned that typical mes-
angial deposits were found in only three cases belong-
ing to the group of 217 patients without cutaneous
IgA deposits. One of these patients suffered from
recurrent hematuria, and light microscopy revealed
the presence of a focal GN. The second patient had
rheumatoid arthritis, hematuria and a diffuse pro-
liferative GN. The third patient had a chronic pyelo-
nephritis without demonstrable microorganisms.
Discussion
The IF findings of clinically normal skin in patients
with renal disease other than systemic lupus er-
ythematosus have not previously been described. The
clinical picture of 45 such patients in the present
study was remarkably uniform: they either suffered
from anaphylactoid purpura or showed features
which were similar to those described for IgA-asso-
Table 3. Anaphylactoid purpura (12 patients): Correlation
of immunofluorescence and light microscopy findings
Focal Diffuse No Total
GN GN abnormalities IF
Mesangial IgA 9 I 1 II
lgalongGBM 0 0 0 0
No abnormalities 0 0 1 1
Total
histopathology 9 1 2 12
Table 4. Remaining group with cutaneous IgA deposits
(33 patients): Correlation of immunofluorescence and light
microscopy findings
Focal Diffuse No Total
GN GN abnormalities IF
Mesangial IgA 20 1 3 24
Ig along GBM l l 0 2
No abnormalities 2 1 3 6
Total histopathology 23 3 6 32c
Granular deposits of IgA along GBM.
Diffuse intracapillary and extracapillary proliferation and linear
deposits of lgG and C4,3 along the GBM.
The 33rd patient had tubular necrosis; the glomerular IF was
negative.
ciated GN. In this latter group all patients but one
suffered from macroscopic or microscopic hematuria
and minimal to moderate proteinuria (Table 2). Oc-
casionally, hypertension and a decrease of creatinine
clearance were present. Two patients presented a dif-
ferent clinical picture from the rest of the group of 33
patients with isolated renal manifestations, namely
tubular necrosis and Goodpasture's syndrome (al-
though the latter syndrome was preceded by recur-
rent hematuria). The cutaneous IF was negative in all
other patients with anti-GBM GN and tubular ne-
crosis whom we examined (Table 5).
IF studies of renal biopsy specimens of these pa-
tients showed glomerular deposits of similar immuno-
globulins and complement factors with a predominantly
mesangial localization.
Cutaneous deposition of preferentially IgA and
late-acting complement factors is a relatively rare
phenomenon [4]. It is well established that mesangial
deposits of predominantly IgA are characteristic of
anaphylactoid purpura [5-7] and of the so-called IgA-
Table 5. Histopathologic diagnosis in 217 patients without
typical cutaneous IgA deposits
Diagnosis Patients N
Diffuse proliferative glomerulonephritis
Intracapillary proliferation 28
Intra- and extracapillary proliferation 12a
Membranous glomerulonephritis 14
Membranoproliferative glomerulonephritis 20
Focal glomerulonephritis 15
Amyloidosis 6
Minimal lesions and no abnormalities 44
Lupus glomerulonephritis 21
Focal segmental glomerulosclerosis 9
Miscellaneous:
(vascular sclerosis, interstitial nephritis
tubular necrosis, diabetes, toxemia of 48
pregnancy, Alport's syndrome, nephronophtisis,
nonclassified)
a Ten of these patients suffered from a malignant, "rapidly pro-
gressive" nephritis and in five patients linear deposit3 of lgG
and complement were demonstrable along the GBM.
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Table 6. Serum factors in the glomerular mesangium of patients
with cutaneous capillary IgA deposits
Anaphylactoid
purpura
(12 patients)
Remaining group with
cutaneous IgA deposits
(33 patients)
IgA Il 24
lgG 4 9
1gM 0 6
Clq 1 (4) 0 (14)
C4,3 6(9) 14(19)
C3c 5 (5) 10 (11)
In parentheses, the number of cases tested for the presence of
the respective factor.
associated GN [6, 8-17]. The correlation of IgA de-
posits in the skin and in the glomerular mesangium of
262 patients in the present study is apparent: Of 45
patients with cutaneous IgA deposits 35 showed mes-
angial IgA deposits in kidney biopsy specimens. In
only three of the remaining 217 patients without cu-
taneous vascular IgA deposits were mesangial de-
posits present.
The majority of patients with the positive skin
findings presented with either anaphylactoid purpura
or a clinical picture described in IgA-associated GN
[8-17]. This suggests that skin biopsies may be helpful
in recognising a pathological entity at present defined
by the occurrence of mesangial IgA deposition in the
glomeruli.
Independent of each other, Dc Werra eta! [15] and
Baart de La Faille-Kuyper et al [4, 7] have proposed
that the isolated IgA-associated ON may be a mon-
osymptomatic form of anaphylactoid purpura and
that in both syndromes the mesangial and cutaneous
deposits originate from mucosae. The granular pat-
tern of the immunoglobulin-complement deposits
suggests an immune-complex pathogenesis. The sys-
temic occurrence of the deposits—i.e., in mesangium,
cutaneous capillary walls and in the capillary walls in
a jejunum biopsy specimen of one of our patients
(unpublished observation)—seems to lend support to
this theory.
Our findings are largely in accordance with those
of Evans Ct al [6] who have furnished evidence which
indicates alternate pathway complement activation in
the mesangium of patients with anaphylactoid pur-
pura and IgA-associated ON. The possibility of com-
plement activation via the alternate pathway in the
skin in both syndromes has already been proposed by
Baart de la Faille-Kuyper et al [4, 7]. The results of
the present report provide further support for this
concept: Clq was not detectable in the cutaneous
vascular deposits (Table 1). C4 was demonstrable
only in association with IgG or 1gM or both. The
absence of Clq while C4 is demonstrable can be ex-
plained by the phenomenon of the release of CIq
from the site of complement activation [18]. In this
connection it is noteworthy that skin lesions in
anaphylactoid purpura can develop independently of
the classical pathway of complement activation. This
is substantiated by the data of Sussman eta! [19] and
Gelfand, Clarkson and Minta [20] who have de-
scribed two patients with a total deficiency of C2
suffering from severe, chronic cutaneous manifesta-
tions of anaphylactoid purpura.
Unresolved yet is the question why the presumed
immune aggregates can be found in capillary walls in
clinically uninvolved skin. These findings indicate
that the mere presence of such aggregates does not
necessarily result in conspicuous injury. In this re-
spect it does not seem unreasonable to conjecture
that critical amounts of vasoactive and chemotactic
reaction products of the complement system are nec-
essary at the site to initiate local inflammation. The
local concentrations of the various inflammatory
mediators and their inhibitors or inactivators will,
among others, determine whether polymorphonu-
clear leucocytes accumulate. The local entry of these
cells, followed by phagocytosis of immune ag-
gregates, is known to result in release of lysosomal
enzymes which in turn may cause damage to the
adjacent tissues. Such a mechanism is supposed
to play an important role in the leucocytoclastic vas-
culitis in the skin in anaphylactoid purpura.
The exact pathogenic significance of our findings
awaits the results of further studies. Even though no
definitive conclusions are possible at the present, the
concomitant presence of preferentially IgA and late-
acting complement factors in the walls of cutaneous
capillaries and in the glomerular mesangium of
patients with predominantly focal glomerulonephritis
and with a clinical picture of anaphylactoid purpura
or microscopic and macroscopic hematuria further
substantiate the pathophysiologic concept of renal
IgA disease.
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